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FORMS OF SILICA IN SANDS
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this substance is Lechatelierite. As an artificially prepared material
it is well known commercially as quartz glass or fused quartz.
Colloidal Silica is amorphous silica and includes several varieties
previously mentioned, such as flint, chalcedony, etc. Colloidal
silica may contain any proportion of water up to more than 90 per
cent, those forms which contain the least water being harder and
denser, whilst those containing more water, such as siliceous sinter,
may be quite soft. On heating any form of colloidal silica, water is
lost, the presence of salts rendering the loss more rapid. The
dehydrated silica cannot be rehydrated again except with great
difficulty, and if it has^ been heated to redness its complete re-
hydration is almost impossible, on account of the hardness of the
material. Colloidal silica, as found in Nature, is chiefly in the gel
form, as the more dispersed sol form can only exist in the presence
of relatively large quantities of water and is only recognised with
difficulty.
Silica, when sufficiently finely divided, so that its particles are
ultra-microscopic in size, assumes in the presence of water an
electro-negative charge on each particle, and if there are no interfer-
ing conditions, the minute particles of silica will persist in a rapid
motion which is only limited by the walls of the vessel in which the
material is contained. As a particle of silica in this active state
approaches another similarly charged, the two particles will mutually
repel each other, so that their motion is perpetual so long as other
conditions remain constant. The motion of the particles may readily
be observed by means of an ultra-microscopic examination.
Silica in this colloidal sol form is exceedingly sensitive, and if
any electro-positively charged particles are added, e.g. water which
has fallen a considerable distance through the air in the form of
rain, or various solutions of electrolytes, the particles of silica will
coalesce and form a gelatinous precipitate ; this is the gel form of
silica. If the gel is allowed to dry, or if it is heated, a horny form
of silica is produced resembling flint, but if the temperature is still
further increased, a white material is formed which is the ordinary
" calcined silica" of the laboratory. Silica in the form of a
colloidal gel is an important constituent of many rocks ; in some it
produces veins or intrusions ; in others it is of considerable import-
ance as a binding agent, and many consolidated sands are bonded
by this substance.
Non-crystalline silica is more readily affected by weather than
the crystalline varieties and is, consequently, more easily removed
in solution, so that large masses of the amorphous varieties of silica
are of infrequent occurrence, though they do occur.
Crystalline Silica occurs in sands chiefly as quartz, but also as
tridymite and cristobalite, though the two latter occur only rarely.
Quartz is a crystalline variety of silica occurring in hexagonal
or rhomboidal forms, the development of which depends on the
situation in which they have been formed and the mode of forma-
tion. In* sands, perfect crystals seldom occur, as in most cases the